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© Open bit line memory devices and operational method. 



© An open bit line memory device and operational 
method are provided having performance character- 
istics commensurate with those of folded bit line 
architecture. The memory device includes a plurality 
of memory cells in open bit line configuration, at 
least some of which are interconnected by a bit line. 
A sense amplifier unit is coupled to the bit line for 
sensing a developing signal thereon during a 
predefined bit line signal development interval. The 
amplifier sets to one of two logical states during a 



subsequent setting interval. An electrical isolator is 
employed to decouple the bit line from the sense 
amplifier during the setting interval so that signal 
variations on the bit line do not effect the amplifier. 
Each bit line also has an associated reference volt- 
age line, and the electrical isolator isolates both the 
bit line and the associated reference voltage line 
from the sense amplifier during amplifier's setting 
period. 
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Background of Invention 

Technical Field 

This Invention relates in general to semicon- 
ductor memory devices and to their operation, and 
more particularly, to dynamic random access mem- 
ory (DRAM) devices configured with a novel open 
bit line architecture and to an operational method 
thereof. 

Background Art 

Architecture of semiconductor memories is 
roughly divided into two types, namely, open bit 
line architecture and folded bit line architecture. 
Both architecture types are well known in the art 
and detailed information on each type, along with 
numerous variations thereon, is readily available in 
the open literature. (The present invention com- 
prises a novel variation on a conventional open bit 
line architecture.) 

In comparison with folded bit line architecture, 
open bit line architecture is more suitable for very 
close packing of memory cell arrays. Notwithstand- 
ing this, product chips using conventional open bit 
line cell arrays are rarely implemented, primarily 
because common mode noise reduction inherent in 
folded bit line architecture is lacking in open bit line 
architecture, at least without significant additional 
process complexity, signal loss and/or performance 
degradation. In view of the continuing advancement 
in the art towards greater and greater circuit in- 
tegration, the open bit line configuration is drawing 
significant attention throughout the memory indus- 
try, especially in relation to 16 Mbit, 64 Mbit, and 
beyond, memories. This is because an open bit 
line architecture provides a memory cell at every 
X,Y cross-point location of the array, which is not 
possible with folded bit line architecture. 

Folded bit line architecture (commonly used in 
DRAMs of, for example, 256 Kbits or 1 Mbits) is 
inherently limited by the degree of integration ob- 
tainable within a defined area. Since a folded mem- 
ory array cannot accommodate disposition of a 
memory cell at each bit line, word line intersection 
(i.e., cross-point), the configuration is by necessity 
less dense than an open bit line memory structure. 
By way of example, folded bit line architecture 
typically requires twenty-five percent, or more, area 
than open bit line architecture to implement the 
same size memory array. Thus, in terms of density 
of structure, an open bit line configuration clearly 
has the advantage. However, common mode noise 
difficulties inherent in conventional open bit line 
architectures have limited its commercial manufac- 
ture. 



In addition to inherent common mode noise 
imbalance, another difficulty experienced with con- 
ventional open bit line architectures is the problem 
of dealing with the reference bit line. The reference 

5 bit line, which in a folded architecture supplies 
common-mode noise rejection, is for open bit line 
architecture either a parasitic capacitance liability 
or a source of additional noise. 

Thus, a genuine need exists in the semicon- 

70 ductor memory art for a more stable, less complex 
memory device which has the performance char- 
acteristics of a conventional folded bit line memory 
device, but yet has the cell density of open bit line 
architecture. 

75 

Disclosure of Invention 

The invention as claimed is intended to rem- 
edy these drawbacks. 

20 Briefly summarized, the present invention com- 

prises in one aspect a novel open bit line memory 
device wherein at least some of the memory cells 
are interconnected by a bit line such that the bit 
line is able to perform selection of the intercon- 

25 nected memory cells. A signal detection unit is 
coupled to the bit line for sensing a developing 
signal on the line during a predefined bit line signal 
development interval. The detection unit also in- 
cludes setting means for producing a signal having 

30 one of two logic states. The setting means op- 
erates during a predefined setting interval, which is 
subsequent the bit line signal development interval. 
Pursuant to the invention, this open bit line device 
includes an isolator for electrically separating the 

35 bit line from the signal detection unit for at least a 
portion of the unit's setting interval so that noise 
variations on the bit line during the setting interval 
do not effect the signal detection unit. 

In a more specific embodiment, the invention 

40 comprises a dynamic random access memory de- 
vice which includes a plurality of memory cells 
arranged in a novel open bit line architecture. At 
least some of the memory cells are interconnected 
by a bit line, which functions to select the intercon- 

45 nected memory cells. Selection means for identify- 
ing a particular one of the interconnected memory 
cells to be read is also provided. A reference 
voltage line is associated with the bit line for pro- 
viding a predefined reference voltage signal. A 

so sense amplifier is coupled to the bit line for sens- 
ing a developing signal on the line from the se- 
lected one of the plurality of interconnected mem- 
ory cells during a predefined bit line signal devel- 
opment period. Also coupled to the amplifier is the 

55 reference voltage line associated with the subject 
bit line. The amplifier includes a setting means for 
producing one of two logic states based upon a 
determined differential between a sensed signal on 
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the bit line and the reference voltage signal. The 
sense amplifier produces its set signal during a 
predefined setting interval. Lastly, an isolator is 
coupled to both the bit line and the associated 
reference voltage line for electrically isolating the 
lines from the sense amplifier for at least a portion 
of the sense amplifier's setting period so that signal 
variations on the lines are isolated from the sense 
amplifier for that portion of its setting interval. 

In another aspect, the present invention com- 
prises a memory cell reading method for an open 
bit line memory device having a plurality of mem- 
ory cells arranged in rows and columns. The open 
bit line device includes a plurality of periodically 
spaced bit lines for performing column selection of 
memory cells and a plurality of periodically spaced 
word lines for performing row selection of memory 
cells. The method includes the steps of: allowing a 
signal to develop on one of the plurality of bit lines 
representative of the state of a selected one of the 
memory cells interconnected by the subject bit 
line; utilizing a sensing device to read the signal on 
the selected bit line during a predefined bit line 
signal development period; electrically isolating the 
selected bit line from the sensing device; and at 
least partially simultaneous with the isolating step, 
producing a signal having one of two logical states 
based upon the signal developed on the selected 
bit line. The at least partial isolation step allows the 
signal produced by the sensing device to be de- 
fined at least partially independent of any continu- 
ing signal variations on the selected bit line. 

To summarize, a novel open bit line DRAM 
device, which is dense, requires no additional wir- 
ing levels, and is also easily laid out, is provided 
herein. The sense amplifier connection layout is 
similar to that of a folded sense amplifier layout. 
However, no reference bit line cells are required 
and no noise generated on a selected bit line (and 
associated reference voltage line) is passed to the 
sense amplifier while the sense amplifier is setting. 
In addition, the architecture presented allows for 
easy access of all array bits in a block-type layout 
with no special layout requirements on array 
edges. Improved sense amplifier setting perfor- 
mance is obtained through the light loading of 
internal sense amplifier nodes during the setting 
interval. Therefore, the sense amplifier can set rail 
to rail very quickly. Thus, bit switch timing can also 
be increased with faster driving of the data lines 
and I/O path. 

Brief Description of Drawings 

These and other objects, advantages and fea- 
tures of the present invention will be more readily 
understood from the following detailed description 
of certain preferred embodiments thereof, when 



considered in conjunction with the accompanying 
drawings in which: 

FIG. 1 is a partial schematic of a conventional 

open bit line DRAM architecture; 
5 FIG. 2 is a partial schematic of an open bit line 

memory architecture pursuant to the present 

invention; 

FIG. 3 is a flowchart of a memory array process- 
ing embodiment pursuant to the present inven- 
io tion; and 

FIG. 4 is a partial schematic of an alternate 
embodiment of an open bit line memory ar- 
chitecture pursuant to the present invention. 

75 Preferred embodiments for carrying out the Inven- 
tion 

Reference is now made to the drawings in 
which use of the same reference 

20 numbers/characters throughout different figures 
designate the same or similar components. 

A conventional interleaved open bit line ar- 
chitecture, generally denoted 10, is depicted in 
FIG. 1. Arrangement 10, which is assumed to com- 

25 prise a DRAM structure, includes multiple arrays 
11 of memory cells (not shown). To reduce signal 
noise, each array 1 1 is typically disposed within a 
unique array well in a supporting substrate (not 
shown). Open bit line arrangement 10 also includes 

30 multiple sense amplifier banks, each of which con- 
tains multiple sense amplifier units 12. Each unit 12" 
is coupled to receive signals from a paired set of ' 
bit lines (such as BL1, BLV; BL2, BL2 1 ; BLi, BLi'; & 7 
BLj, BLj') on opposite sides of the respective sense " 

35 amplifier bank. Thus, the true and complement (De- 
reference) bit line pairings for this conventional 
open bit line configuration are on opposite sides of 
the corresponding sense amplifier unit 12. 

The bit switch M BS M gate line (shown in phan- 

40 torn) runs parallel to the various bit lines but on a 
second wiring level. Line "BS" connects selected 
bit lines to the appropriate data line bus, i.e., data 
line "DLi ", "DLj" or complementary data line M DL- 
(C)i n , "DL(C)j". Selection occurs through data out- 

45 put control transistors 14 (e.g., T1, T3, Ti, Tj), each 
of which is responsive to a unique control signal 
generated by a column decode circuit 16, and each 
of which is coupled between a data line bus and an 
adjacent sense amplifier bank. (In the examples 

so depicted, the transistors comprise n channel field 
effect transistors (NFETs) which are represented 
by a rectangle having a control element or gate 
electrode arranged adjacent thereto. Alternatively, 
the circuits provided herein could be implemented 

55 with p channel field effect transistors (PFETs).) In 
the conventional open bit line architecture of FIG. 
1, memory cells (not shown) are assumed to be 
disposed at every bit line, word line intersection 
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(i.e., at every X,Y cross- point) in each array 11. 
Further, it is assumed that there are multiple bit 
line pairings coupled to each sense amplifier bank. 

As noted, conventional open bit line architec- 
ture, such as arrangement 10, has a number of 
inherent problems. For example, the arrangement 
requires a second wiring level to accommodate a 
bit switch gate line "BS" which, besides increasing 
manufacturing complexity, results in additional bit 
line parasitic capacitance. Further, along with refer- 
ence cell layout difficulties, it is difficult to utilize 
edge array cells in a conventional open bit line 
architecture. Also, array well voltage bounce under 
a selected bit line and/or reference bit line array 
can comprise a significant source of unbalanced 
noise between paired inputs to a sense amplifier 
unit. Lastly, a common problem addressed by 
many open bit line architectures is how to deal with 
the reference bit line, which is typically either a 
parasitic capacitance liability or a source of addi- 
tional noise. 

A significant feature to the architecture dis- 
closed herein is the elimination of the reference bit 
line as heretofore known in the art. This reference 
line elimination is accomplished without compro- 
mising sense amplifier balance. In general, the 
architecture disclosed herein utilizes a reference 
voltage signal in association with each bit line of a 
modified open bit line array. Bit lines are config- 
ured in an open cell architecture (i.e., a memory 
cell is disposed at each X,Y cross-point in the 
array) while common mode noise is able to be 
inherently reduced in a manner similar to that of 
folded bit line architecture. Common mode noise 
reduction is possible pursuant to the present inven- 
tion because each bit line and its associated refer- 
ence bit line are no longer in different array wells 
on opposite sides of the corresponding sense am- 
plifier unit. Rather, each bit line is associated with a 
drastically truncated reference voltage line, and 
both are disposed on the same side of a sense 
amplifier unit. In this regard, the architecture is 
more analogous to a folded bit line configuration. 

Use of a reference voltage line directly coupled 
to a reference voltage generator without over- 
whelming the associated sense amplifier unit is 
made possible through the provision of periodically 
activated signal isolators connected between the 
reference voltage line and the sense amplifier and 
between the associated bit line and the sense 
amplifier. In this way, the sense amplifier can be 
decoupled from signals on either of the associated 
lines as the amplifier is setting to one of two logic 
states. Selective isolation in the modified architec- 
ture of the present invention simultaneously pre- 
vents the amplifier from being overwhelmed by the 
reference voltage generator and provides signal 
isolation against ongoing noise on the bit line 



and/or reference voltage line. As enumerated be- 
low, the novel circuitry presented herein possesses 
significant performance advantages over any here- 
tofore known open bit line or folded bit line ar- 

5 chitecture. 

FIG. 2 depicts one embodiment of a memory 
device, generally denoted 20, pursuant to the 
present invention. Broadly described, device 20 
comprises a switched-gate isolation device which 

io allows a folded sense amplifier layout to operate 
within a novel open bit line architecture. (Again, 
"open bit line architecture" is used herein to refer 
to a memory device having memory cells disposed 
at substantially every X,Y cross-point location in 

J5 the memory array.) As shown, what would normally 
be a full reference bit line (e.g., in a folded bit line 
array configuration) is truncated to a small refer- 
ence voltage signal supply circuit 21 , which is used 
for capacitance coupling balance when the isolation 

20 device (discussed below) is switched off. The refer- 
ence voltage line of the present invention is thus a 
vestigial portion of a conventional reference bit line 
cell. 

In arrangement 20, the memory cells (again, 

25 not shown) to be selected for reading by one or 
more sense amplifier units 22 in the depicted 
sense amplifier bank are disposed in a single array 
23 to the right of the amplifier bank. One or more 
mirror image sense amplifier bank(s), memory 

30 array(s) and connecting structures could further 
exist to the right of the structures shown. In this 
way, every other bit line in array 23 is coupled to a 
different one of two sense amplifier banks disposed 
on opposite sides of the respective memory array, 

35 with each bit line (e.g. BL5 & BL6) terminating 
before reaching the other of the two opposing 
sense amplifier banks. Between the termination of 
the bit line and the sense amplifier bank to which 
the bit line is not coupled, reference voltage circuit 

40 21 is positioned. Circuit 21 includes a reference 
voltage line, e.g., RVL5, and a reference voltage 
generator (not shown). The reference voltage gen- 
erator produces a preselected voltage, such as the 
depicted 1/2 VDD, in part for input to the sense 

45 amplifier unit 22 coupled thereto. 

Between each bit line "BL" and associated 
sense amplifier unit 22, an isolation device is dis- 
posed, such as a switched-gate isolation transistor 
T5. Transistor T5 is gated "G" by an appropriately 

so timed bit line isolation signal "BL(ISO)," and has its 
drain "D" connected to line BL5 and source "S" 
connected to unit 22. Similarly, a reference isola- 
tion device, such as a switched-gate reference 
transistor T6, is disposed to isolate a reference 

55 voltage generator (not shown) from sense amplifier 
unit 22 when active. Transistor T6 is gated "G" by 
an appropriately timed control signal "REF(ISO)" 
and has a source "S" coupled to the reference 
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generator (which, e.g., supplies a 1/2 VDD signal), 
and a drain "D" connected to unit 22. When both 
NFET isolation transistors T5 & T6 are active, the 
bit line "BL" and the truncated reference line 
"RVL" are each connected directly to the sense 
amplifier unit. Again, isolation devices T5 & T6 are 
shown to comprise NMOS transistors, however, 
any alternate signal isolation means could be used. 

A first embodiment of a charge equalization 
circuit, denoted 24, is also depicted in FIG. 2. 
Sense amplifier units 22 set based on a deter- 
mined differential between the signal on the re- 
spective bit line (e.g., BL5) in comparison with the 
signal on the corresponding reference voltage line 
(e.g., RVL5). Each unit 22 thus "reads" the value of 
the selected memory cell by setting to a high 
signal level or a low signal level based on the 
determined differential between signals on the as- 
sociated bit and reference lines. 

As is well known in the art, signals input to 
each sense amplifier unit are typically equalized for 
a predetermined period of time. Subsequent equal- 
ization, the signal on the bit line is allowed to float 
to a higher or lower value. The change in the signal 
on the bit line is driven primarily by the state of the 
selected memory cell. This time interval during 
which the bit line floats is referred to as the "bit 
line signal development period or interval". Subse- 
quent development of the signal on the bit line, the 
sense amplifier unit experiences a "setting interval" 
during which time the unit sets to either a high 
signal value or a low signal value based on the 
differential between the developed signal on the bit 
line and the reference voltage signal, which will 
remain relatively constant, i.e., assuming that the 
bit line and reference voltage line are equalized at 
the reference signal voltage. At some time subse- 
quent setting of the sense amplifier unit, the bit line 
and its truncated reference voltage line are re- 
turned to an equalized state. (The operation of a 
memory device pursuant to the present invention is 
described further below with reference to FIG. 3.) 

FIG. 2 also depicts one possible embodiment 
of circuitry, labeled 24, to accomplish equalization 
between the lines. Equalization circuit 24 utilizes 
two serially connected transistors T10 & T11 dis- 
posed between the bit line BL5 and its associated 
reference voltage line RVL5. Each transistor T10 & 
T11 is gated "G" by an equalization control signal 
"EQ". The drain "D" of transistor T10 is connected 
to bit line BL5, while its source "S" is coupled to 
the drain "D" of transistor T1 1 . The common node 
connection between transistors T10 & T11 is also 
connected to an equalization voltage supply line 
"V(EQ)", which by way of example may comprise 
a 1/2 VDD signal. The source "S" of transistor T11 
is connected to reference voltage line RVL5. Thus, 
when the signal on control line "EQ" is high, tran- 



sistors T10 & T11 are active and equalization volt- 
age "V(EQ)" is applied directly to lines BL5 & 
RVL5. An alternate embodiment of an equalization 
circuit for use in connection with the present inven- 
5 tion is presented further below with reference to 
FIG. 4. 

Continuing with FIG. 2, data is read out from 
amplifier unit 22 to either a true data line bus "DL" 
or a complementary data line bus "DL(C)" through 

70 switching transistors T12 & T13, which are gated 
"G n by a signal from a column decode circuit 25. 
Transistor T12 is connected between unit 22 and 
data line bus "DL" such that its drain "D" is 
connected to the data line and its source "S" 

75 connects to the sense amplifier unit. Conversely, 
transistor T13 has its drain "D" connected to the 
sense amplifier unit and its source "S" wired to the 
complementary data bus line "DL(C)'\ 

An operational example of open bit line ar- 

20 chitecture processing pursuant to the present in- 
vention is next described with reference to the 
partial operational loop of FIG. 3. (An assumption is 
made herein that the subject memory array com- 
prises a plurality of n-channel-type memory de- 

25 vices.) 

Upon completion of a previous processing cy- 
cle, the row address strobe (RAS) is inactive, 40 
"RAS Inactive." During this time interval, signals 
"EQ", "BL(ISO)", and "REF(ISO)" are high, the bit 

30 switch signal "BS" from the column decode circuit 
and the appropriate array word line are low, and 
the equalization voltage "V(EQ)" is at a predefined 
level, e.g., one-half VDD. A cycle starts, 42 "Cycle 
Start" (e.g., RAS Falls), and a word line is selected, 

35 44 "Word Line Select." A charge is then trans- 
ferred into the internal node of the sense amplifier 
from the connected bit line while the bit line floats, 
46 "Bit Lines Float; Charge Transferred to Sense 
Amplifier." Thereafter, the sense amplifier is iso- 

40 lated, e.g., by dropping "BL(ISO)" and "REF(ISO)" 
low, 48 "Sense Amplifier Isolation". Once isolated, 
the amplifier sets using the signals developed at its 
internal nodes, 50 "Sense Amplifier Sets." Because 
of this amplifier isolation, the values to the input of 

45 the sense amplifier are frozen and the sense am- 
plifier is independent of any signal variations on the 
bit line and/or reference line. 

Subsequent to the amplifier setting interval, 
data is read out from the sense amplifier, 52 "Data 

so Line Drive," by setting the bit switch "BS" high. 
The bit line (memory cell) which has been read is 
then rewritten, 54 "Cell Rewrite," which requires in 
part removal of the low signal on the bit line 
isolator "BL(ISO)" gate. Thereafter, equalization be- 

55 tween the bit line and the reference voltage line is 
restored, i.e., "EQ" & "V(EQ)" go high, 56 
"Restore," and isolation of the reference line "REF- 
(ISO)" from the sense amplifier is removed. 
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As noted above, FIG. 4 depicts an alternate 
embodiment of an open bit line architecture pursu- 
ant to the present invention. This memory device, 
generally denoted 60, includes a memory array 63 
having a plurality of memory cells (not shown) 5 
arranged in rows and columns. A sense amplifier 
bank is disposed adjacent array 63 and includes a 
plurality of sense amplifier units 62. As with a prior 
embodiment, each paired input to a sense amplifier 
unit originates from the same array well on one io 
side of the sense amplifier bank. Thus, common 
mode noise reduction is inherent. Amplifier banks 
(only one of which is depicted) are disposed on 
opposing sides of memory array 63 and each bit 
line (e.g., BL7) is connected to only one sense 75 
amplifier bank. Again, each bit line is associated 
with a reference voltage line (e.g., RVL7). 

Circuit 61 comprises the reference voltage sup- 
ply to the depicted sense amplifier unit 62. Gated 
isolation transistors T7 & T8 again control connec- 20 
tion of bit line BL7 and reference voltage line 
RVL7, respectively, to amplifier unit 62. Transistors 
T7 & T8 are gated and connected in the same 
manner as transistors T5 & T6 (FIG. 2) described 
above, except transistor T8 has its source "S" 25 
connected to receive the equalization voltage "V- 
(EQ)" rather than a separate reference voltage sup- 
ply. (In effect, the equalization voltage *'V(EQ)" and 
reference voltage signal are made equal.) 

Novel to this embodiment is the provision of a 30 
different equalization circuit, denoted 64, connected 
between the sample bit line BL7 and sample refer- 
ence voltage line RVL7. Circuit 64 comprises a 
transistor T14, which in the embodiment depicted 
is an NFET gated "G" by the equalization "EQ" 35 
control signal. Transistor T14 has its drain "D" 
connected to bit line BL7 and its source "S" con- 
nected to the equalization voltage "V(EQ)". Al- 
though less complex than equalization circuit 24 of 
FIG. 2, it should be noted that this approach pro- 40 
duces an equalization in the lines at a point re- 
moved from the two inputs to the sense amplifier 
bank. For this reason, the circuit of FIG. 2 is 
presently preferred. Data is read out from amplifier 
unit 62 in a manner similar to the process de- 45 
scribed above in connection with unit 22 of FIG. 2. 
In FIG. 4, the data output switching transistors are 
labeled T15 & T16, and are gated "G" by a bit 
switch "BS" signal from a column decode circuit 
65. 50 

It should be understood from the above discus- 
sion that a novel open bit line configured memory 
device and processing method have been pro- 
vided. The device is dense, requires no additional 
wiring levels, and is easily laid out. The sense 55 
amplifier connection layout is similar to that of a 
folded sense amplifier layout. However, no refer- 
ence bit line cells are required and no noise gen- 



erated on a selected bit line and/or associated 
reference voltage line is passed to the sense am- 
plifier while the sense amplifier is setting. In addi- 
tion, the architecture presented allows for easy 
access of all array bits in a block-type layout with 
no special layout requirements on array edges. 
Improved sense amplifier setting performance is 
obtained through the light loading of internal sense 
amplifier nodes. Therefore, the sense amplifier can 
set rail to rail very quickly. Thus, bit switch timing 
can also be increased with faster driving of the 
data lines and I/O path. 

Claims 

1. An open bit line memory device comprising: 

a plurality of memory cells arranged in an 
open bit line configuration, at least some of 
said memory cells being interconnected by a 
bit line, said bit line performing selection of 
said interconnected memory cells; 
a signal detection unit coupled to said bit line 
for sensing a developing signal thereon during 
a predefined bit line signal development inter- 
val, said detection unit including means for 
setting to one of two logical states during a 
setting interval, said setting interval being sub- 
sequent to said bit line signal development 
interval; and 

means for electrically isolating said bit line 
from said detection unit for at least a portion of 
said detection unit setting interval so that any 
signal variations on said bit line are isolated 
from said detection unit. 

2. The open bit line memory device of claim 1 , 
wherein said electrical isolating means isolates 
said signal detection unit from said bit line for 
the entire length of said detection unit setting 
interval. 

3. The open bit line memory device of claim 1 , 
wherein said plurality of memory cells com- 
prises an array of memory cells, and wherein a 
plurality of signal detection units are provided, 
each of signal detection units comprising a 
sense amplifier unit, said sense amplifier units 
being arranged in at least one sense amplifier 
bank, and each of said sense amplifier units 
having at least one bit line coupled thereto for 
sensing a developing signal thereon during 
said bit line signal development interval. 

4. The open bit line memory device of claim 3, 
wherein said cells of said memory array are 
arranged in rows and columns, said plurality of 
bit lines performing column selection of mem- 
ory cells, and wherein said device further com- 
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prises a plurality of periodically spaced word 
lines for performing row selection of memory 
cells. 



sense amplifier unit, said sense amplifier unit 
including at least one cross-coupled pairing of 
transistors. 



5. The open bit line memory device of claim 4, 5 
wherein said memory array is disposed within 

an array well defined within a supporting sub- 
strate. 

6. The open bit line memory device of any one of 10 
the preceding claims, 

wherein said electrical isolating means in- 
cludes a bit line isolation device disposed be- 
tween said signal detection unit and said bit 
line, said bit line isolation device being respon- 75 
sive to a predefined bit line isolation control 
signal. 

7. The open bit line memory device of any one of 

the preceding claims, 20 
further comprising a predefined reference volt- 
age signal coupled to an input of said signal 
detection unit, said reference voltage signal 
being associated with said bit line, and said 
isolation means including means for isolating 25 
said bit line and said reference voltage signal 
from said detection unit during at least a por- 
tion of said unit setting interval. 

8. The open bit line memory device of claim 7, 30 
further comprising equalization means for se- 
lectively equalizing a signal on said bit line 

with said predefined reference voltage signal. 

9. The open bit line memory device of claim 7 or 35 
8, 

wherein said electrical isolation means in- 
cludes a first switched gate isolation device 
coupled between said bit line and said detec- 
tion unit, said first switched gate isolation de- 40 
vice being controlled by a predefined bit line 
isolation control signal, and a second switched 
gate isolation device disposed between a 
source of said reference voltage signal and 
said detection unit, said second switched gate 45 
isolation device being controlled by a predefin- 
ed reference isolation control signal. 

10. The open bit line memory device of any one of 

the preceding claim 1 , 50 
further comprising at least one data line coup- 
led to said signal detection unit for receiving a 
set signal therefrom, said detection unit set 
signal comprising one of said two logical 
states. 55 

11. The open bit line memory device of claim 10, 
wherein said signal detection unit comprises a 



12. A memory cell reading method for an open bit 
line configured memory device having a plural- 
ity of memory cells arranged in rows and col- 
umns and a signal sensing device associated 
with said memory cells, said device further 
including a plurality of periodically spaced bit 
lines for performing column selection of mem- 
ory cells and a plurality of periodically spaced 
word lines for performing row selection of 
memory cells, said cell reading method com- 
prising the steps of: 

(a) allowing a signal to develop on one of 
said plurality of bit lines representative of 
the state of a selected one of a plurality of 
memory cells interconnected by said bit 
line; 

(b) using said sensing device to read the 
signal on said one bit line of step (a) during 
a predefined bit line signal development pe- 
riod; 

(c) isolating said one bit line from said sens- 
ing device; and 

(d) at least partially simultaneous with said 
step (c), setting said sensing device to one 
of two logical states based upon said signal 
developed in said step (a) on said selected 
bit line, said isolating step (c) allowing said 
sensing device to at least partially set' in- 
dependent of continuing signal variations on 
said one bit line. 

13. The memory cell reading method of claim 12, 
wherein said step (d) includes setting said 
sensing device to said one of two logical states 
simultaneous with said isolating step (c). 

14. The memory cell reading method of claim 12 
or 13, 

further comprising the step of providing a ref- 
erence voltage signal to said sensing device, 
said reference voltage signal being associated 
with said one bit line, said sensing device 
setting of step (d) including determining a dif- 
ferential between the signal read on said one 
bit line and said reference voltage signal. 

15. The memory cell reading method of claim 14, 
wherein said isolating step (c) further includes 
isolating said reference voltage signal from 
said sensing device. 

16. The memory cell reading method of any one 
of the preceding claims 12 to 15, 

further comprising the step of providing a ref- 
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erence voltage signal, said reference voltage 
signal being associated with said one bit line, 
and wherein said method further includes 
equalizing a signal on said one bit line with 
said reference voltage signal prior to said bit 
line signal development of step (a), and 
wherein said allowing step (a) includes dis- 
continuing said equalizing of the signal on said 
one bit line and said reference voltage signal. 

17. The memory cell reading method of any one 
of the preceding claims 12 to 16, 
further comprising the step of selecting said 
one memory cell to be read, said memory cell 
selecting step employing a corresponding one 
of said plurality of periodically spaced word 
lines. 

18. The memory cell reading method of any one 
of the preceding claims 1 2 to 1 8, 20 
further comprising the steps of discontinuing 
said isolating of step (c) subsequent said set- 
ting of said sensing device, and rewriting said 
selected one of said plurality of memory cells 
with a value corresponding to the signal read 25 
therefrom. 
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© Open bit line memory devices and operational method. 



© An open bit line memory device and operational 
method are provided having performance character- 
istics commensurate with those of folded bit line 
architecture. The memory device includes a plurality 
of memory cells in open bit line configuration, at 
least some of which are interconnected by a bit line. 
A sense amplifier unit is coupled to the bit line for 
sensing a developing signal thereon during a 
predefined bit line signal development interval. The 
amplifier sets to one of two logical states during a 



subsequent setting interval. An electrical isolator is 
employed to decouple the bit line from the sense 
amplifier during the setting interval so that signal 
variations on the bit line do not effect the amplifier. 
Each bit line also has an associated reference volt- 
age line, and the electrical isolator isolates both the 
bit line and the associated reference voltage line 
from the sense amplifier during amplifier's setting 
period. 
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